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Dielectric Studies of Silver Azide
in the 5060 Xics Regiom

I. Introduction

_ Previously dielectric data were submitted
on G-andf-leads; potessium and thellium azides, and on
polystyrene in the 50—60 Kides regione The dispersion
curves for each of the orystalline systems are differenbs
All shovw an anaualy around 55 Klics with the exception of
polystyrene vwhich was used as a controle The curves of
potassiun and thallium azides are very simlilar, and since
both of these azides crystallize in the saXe crystalline
system (body centered tetragonal), it was decided to study

another azide in the same system as d~lead azides
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I« Experimental

The gilver azide crystals were grown 2
laboratory and were prepared as follous:

From a solution of potassium azides theo silver
wac procipitated by addition of silver nitrates The
precipitate was washed free of potassium, silver and nitrate
ionse It was then dissclved in armonium hydrexide and the
erystals were growm from this solution in the usual nanners

The method used in ohtaining the dielectric
date was the same as that degscribed in previous reportss
Two silver azide crystals were studiede In addition, data
were teken on one of these ‘with the cavity in the magnetic
field of a fixed magnets The magnetie field strength,
1le25 kilogauss, was neagursd by use of a gauss meters The
position of the ecavity was such that the a:xls of the cylin-
drical cavity was nidwey between the pole pisces and normal
to the magnetic fields Thus tlie sanrle was alsc normal
to the direction of the flelde

Since a possible explanation of anomaly obserwegd
in the dielectric behavior of these azides is a 3-’:_ ground
state for the azide ion, we wanted to see the effect of &

magnetic field on the degeneracy which would be present

in a triplet state,
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Ve Discussion

The dispersion curves obtcined for silver agzide show
the seme anomalous effect around 55 Kides that was observed
in the curves for all the other azidese A comparisgn of the
nature of the curves for silver azide and that of a-lead
azide (Lead azide curve is shown in the Third Quarterly
Report, Contract Noe DA-@-OOf)—»AMC-Séé(T), 1 October to
31 Decenber 1964-) shows that they are quite different,
even though silver and c~lead azides are nenbers of the
sane crystalline systen (orthorhonbic)e 8ilver azide yields
a curve which ig very sinilar to those of potassium and
thallium azidese The latter two are neunbers of the tetragonal
systene Thus, orientation of the a:zis of the azide ion with
respect to the unit cell, while different in orthorhomiic
and tetragonal crystals, does not appear to be an inpcrtant
fector with regard to the curve shapes

Again, if onc compares the two curves of sauple B, one
with and the other without magnetic field, one obsecrves
two niore ninima in the curve obtained with a magnetic field
than is shown by the curve obtained for silver azide without
a nagnetic fielde These ninina are at 535 Kiics and 565 Kics
and are thus # 1.5 Kics removed fron 55.0 Kies, the miniiun

obtained for all sanples vithout o narmetic £iglde A deter-




nination of whether or not these new minima represent sone
splitting can best be nade after measurements in the 53*54
Kics and 56~57 Kics interwnls are taken at every 0.1 Kicse
lieasurenonts at such close intervals present sone tuning
problens and with rare exceptions we have not been able to
do bettor than C.2 Klics.

Finally, susceptability studies on some of these
azides do not rule out the possibility of e ferronzgretic
inpurity. If a ferromamnetic inpurity were definitely
established as being present in our sanples, it would
drastically alter the interpretotion to be put on these

studies.

e s i A v =




VIe Present Status

At the presemt time, further siudies ere
being carried out at différent field streng:hs using an
elactronognets Jhese date will e submitted iy the very
near future aiong with an exploratory study.of the effeot
of light on the dielectirie constant of silver azides
Preperations are about complete for a tenperature dependence
study but tho problem of gettiing reproducible data on the

inaginary dielectric canstant has not been solved.
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